Home care Home care has been defined as ' During an eight year period, 49 of these children graduated to full enteral nutrition, and 18 died. The present situation in the UK has been ascertained through a recent survey undertaken by the British Paediatric Surveillance Unit which identified 66 children on parenteral nutrition for longer than six months, 34 of whom were receiving HPN while eight were regarded as unsuitable.
Our own practice includes a regional neonatal medical and surgical service. We have considered HPN in children in whom the need for parenteral nutrition seemed likely to extend beyond six months. A number of other factors have a bearing on suitability for HPN. Severity of underlying disease must be taken into account as fluid losses and enteral tolerance have important implications, as does the presence of other medical conditions such as chronic lung disease. For example, if some enteral intake is tolerated, a separate infusion of lipid emulsion and the daily addition of vitamin preparations to the feed bag may be unnecessary. The overall clinical condition must be relatively stable.
Parents need to be highly motivated and want to take on the burden of responsibility for their child's day to day medical care. They must be able to cope not only with the emotional demands of HPN, but also master the technical aspects. Suitable housing and a supportive partner, relation, or friend who can share all aspects of care are both necessary prerequisites. In some conditions such as short bowel syndrome, specialised enteral support may also be needed12 and impose its own additional demands. '3 Nutritional nurse specialist A nurse specialist in nutritional support based on the paediatric unit is central to the success of HPN. The nurse has a crucial role in assessing the suitability of the family, providing structured teaching, organising the community support, providing the link back into hospital after discharge, and coordinating the input of all other professionals. Our nurse was funded from revenue supporting the existing nursing establishment, the appointment reflecting anticipation by our trust of an expansion in home care. The cost effectiveness of this change in nursing role was argued on the basis of estimates of the relative costs of HPN versus hospital care, and the benefits likely to accrue from the role of the nutrition nurse within a multidisciplinary nutritional care team14 15 providing nutritional support throughout the paediatric unit.16
Assessment and teaching of parents Family assessment regarding suitability for HPN is undertaken informally by the nutritional nurse specialist in conjunction with the ward staff and primary health care team. This includes a home visit during which practical details such as the availability of storage space, power points, lighting, and hand washing facilities are reviewed. If there is agreement that the family is suitable for HPN and the home circumstances are adequate, detailed preparation begins. A teaching programme has to be formulated to make sure that the parents are confident and competent in all aspects of their child's care. This includes hand washing and aseptic technique, knowledge of central venous catheters, catheter care and dressing changes, care of the infusion pump, running feed solutions through and connecting to the central venous catheter, setting up the infusion and making the necessary connections, urine testing, temperature taking, problem solving, and what to do in an emergency.
The teaching programme is best undertaken during a period of several weeks when both parents are resident in hospital6 particularly if the family live a long distance from the HPN centre. In practice some parents are not able to be resident and teaching has been extended over a longer period of time. The teaching programme is individually tailored to meet their needs. Each session is timed during the day or early evening when convenient, and is limited to learning one particular skill, allowing time for practice. A written record of progress is kept, and only when competence is achieved in one area is a new subject introduced. resources allocated for long term home care treatment. Intravenous nutrient solutions can be prescribed by the general practitioner (following advice from the nutritional care team) using a form FP1 0; the cost is not included in the usual monitoring of practice drug expenditure. When seeking funding for the costs of other supplies and the services of the home care company, we first approach the locality manager of the community nursing services for the area in which the child lives. If there is a negative response, our trust takes financial responsibility and costs are recovered through contracting agreements with purchasers.
Liaison with primary health care team First contact is with the general practitioner. A full medical summary is provided at the time it is decided that HPN is going to be pursued. The nutrition nurse then visits the general practitioner surgery to explain the implications and discuss prescribing and funding with the primary health care team. The health visitor and district nurse are invited to the ward for a case discussion and explanation of HPN, and joint home visits arranged after discharge. We have found that where available, the active involvement of a paediatric community nurse facilitates discharge and provides excellent local support for parents.
Venous access
In hospital and at home venous access is maintained by a central venous catheter. Through gradually increasing the amount of time disconnected from the parenteral nutrition infusion while in hospital, the aim of HPN is to give solutions over 12 hours at night so that the child is mobile and free of the infusion pumps during the day. Central venous catheters are usually of the Broviac or Hickman type, although we have discharged one child with a totally implantable venous access device because of problems with recurrent (Broviac) catheter sepsis while in hospital. The catheter tip is placed just within the right atrium and Broviac/Hickman lines exit from a skin tunnel below the nipple. There is less experience of long term parenteral nutrition using totally implantable devices which must be accessed using a Huber needle. Catheters are filled with heparin solution during the day but may block, acutely with blood, or slowly with a gradual build up of a hard waxy deposit which seems to be a mixture of both fat emulsion and endogenous lipids. If the central venous catheter is to be saved, blockage of either type needs prompt action which may involve a urokinase lock or infusion, hydrochloric acid, ethanol, or passage of a guide wire. 18 Parents are taught about the signs of catheter sepsis, and to bring the child to the ward for review. After clinical assessment, peripheral and central venous catheter blood samples are taken for quantitative bacterial culture,'9 and alternative sites of primary 
Monitoring and foliow up
Once discharged from hospital, regular outpatient follow up is arranged initially at monthly intervals. Parenteral nutrition is generally safe, and although many different metabolic complications are described, sudden unexpected and serious biochemical disturbance seems relatively rare in stable patients both in hospital2l and at home.6 Trace element and vitamin requirements are, however, uncertain and should be monitored. Blood can be taken from the central venous catheter by the nutrition nurse at the time of clinic visit. In addition to anthropometry, we routinely check a range of haematological and biochemical parameters (table 2) .
Concerns have been expressed regarding the frequency of thromboembolic events in children on long term parenteral nutrition, and also the risk of granulomatous pulmonary arteritis.22 For this reason we advocate an electrocardiogram twice a year and annual echocardiography. The risks of cholestatic liver disease and gall stones are increased both in short bowel syndrome and long term parenteral nutrition and can be monitored by abdominal ultrasound every six months. A yearly developmental assessment has also been advocated in children on HPN.
Conclusion HPN requires a remarkable commitment from parents who, in return, must be adequately supported. The practical difficulties remain considerable and, as the number of suitable children is likely to remain small, experience should be built up in a restricted number of HPN centres. We believe that major advantages of HPN over hospital care include an improved quality of life, the opportunity for normal psychosocial development, decreased risk of catheter sepsis, and cost savings to the health service. It seems appropriate to paraphrase a much used aphorism in relation to choice of route for nutritional support, 'if the home works, use it'.
